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Our fum has 2 Hewlett-Packard 9830 desk-top 
computers. The manufacturers call the "Model 30" a 
calculator but in my opinion it is a computer according to 
the classical definitions. It has an inbuilt compiler to 
handle the BASIC computer language. 

Because of the simplicity of the machine, it is my 
belief that any actuary, be he aged 20 or 60,  can produce 
useful results on the computer after a very short intro- 
duction. The operating and programming manual is very 
easy to read and understand. It is only 119 pages long. 
The contents can be covered in about two evenings' 
reading. After this time one needs to  sit down with an 
experieficed operator and play with the machine for 
half a day or so to become reasonably proficient. This 
simplicity plus its power, makes it ideal for consulting 
actuarial work in my 'iew. 

The hardware consists of (in basic form): 
The standard keyboard of a typewriter. 

drives are just a few examples. (We have none 
of these). 

The complete machine is slightly larger than an 
electric typewriter and is therefore portable. Sometimes 
we take them home at weekends for long runs. 

The Computer as a Calculator 
As a calculator the computer is extremely powerful 

and versatile. For example, one may type into the 
machine, using either the typewriter or the adding- 
machine section-of the keyboard, the following expres- 
sion to  calculate s 20 at 4%%: 

(1.045 f 20-1) / LOG 1.045 

This expression appears, exactly as shown, in lights 
in the display paneL Each symbol is 9/32 inch (1.43 cm) 
high and is therefore very easy to read. The answer 
32.07210166 replaces the expression in the display panel 
when the button called "EXECUTE" is de~ressed. 

The normal adding-machine keys, 0-9. 
Nominal storage capacity in modules of 2K (3520 The original expression can be checked by depressing 

8-bit bytes) i.e. 1760 words of 12 digit precision the "RECALL" button for then the previous display re- 
for programs and data. appears. If the expression is wrongly expressed, the edit- 

A number of special purpose keys. ing keys can be used to alter the expression; there is no 

A magnetic tape cassette drive. This is an integral need to re-type the whole line. Many a colleague, on 

part of the calculator, The tape cassettes are the seeing a demonstration of the editing process, has in- 

same size as those used in ordinary cassette tape voluntarily emitted a chuckle of delight, the potentia- 

recorders but apparently the computer tapes arz lities are so striking. 

of higher quality. 
Two types of printer are available, thermal or 

impact (serial). The f i s t  operates silently in a 
The Calculator as a Computer 

dot matrix at the rate of 250 lines ver minute; At the risk of  being accused of teaching grandmothers 
the second is slower and noisier but'will handle to suck eggs, 1 should like to give an example of its 
continuous or single sheets of paper. computer capabilities. 

A wide variety of peripherals can be added: high Values of sn for a range of n and i will be generated 
speed disk, paper tape, and large magnetic tape by a program of the following type: 

It will be noticed that each step in the program is "EXECUTE" the machine processes the lines in numerical 
preceded by a line number. On depression of "RUN" order, to produce the following results: 



As a further example, we show below the program for The array, Q, of qx values can then be stored on a 
calculating q x  according to the A194942 Table. cassette ready for later applications. 

The ultimate rates of mortality are produced by the I hope that these examples give some inkling of the 
formula: ease of using this equipment. There follows an extract 

from "The Actuary" of December 1975 in which Mr. 
q x = ~ + ~ c ~ / ( ~ c - 2 ~  l+DcY) RusseU Henry reviews the use of a similar small computer 
where y = x - 62.5 in a small to medium sized group operation. I concur with 
and A = 0.00111 the opinions and views expressed by Mr. Henry. 

IMPACT ON FIRM 
D = 0.0272978 
E = 0.01846 Background 
c = (1.0525)2 New Zealand has a small population of 3 million. 

Membership of pension funds run by our firm's clients 
This formula can be inserted directly into the com- average between 250 and 300 but the dispersion is very 

puter and the following program calculates the complete wide. Most schemes have fewer than 100 members but a 
range of values: few schemes count their membership numbers in four 



fgu res  Although we advise a number of life offices, in 
only one case does the number of policies exceed 10,000. 
There is little opportunity to invest time in producing 
involved or overly sophisticated actuarial techniques be- 
cause the fees must bear some relation to the size of 
client. 

Bureaux Experiences 
Prior to installing our own computer, we used bureau 

facilities in a few instances always with unsatisfactory 
results. In one case we used a large computer to allocate 
profits among members of a provident fund. The job 
although an annual one, has not been seen again because 
the bureau now handles the work directly for the client. 
This is unsatisfactory because circumstances could occur 
which should encourage the client to change the method 
of distributing profits but we are doubtful whether any 
professional scrutiny will be applied now to the principles 
and method of allocation. 

In another case we used computer bureau facilities for 
the valuation of a large pension fund. We were asked to 
intimate our fee prior to commencement of the work. 
We made an estimate based on hand methods. The data 
was to have been supplied by the client in punch-card 
form but the urgency specified prevented this. The bureau 
did the punching work and we did the programming. 
24 hours elapsed between each run. Debugging took some 
time. The deadline became almost impossible to meet. 
The disappointing feature was that the computer bureau 
charges represented the major part of the total bill which 
seemed inappropriate when they had been responsible 
for the delays which had occurred on the job. 

These experiences led us to believe that an in-house 
application was far preferable because we would be able 
to control costs and job priorities, and it would enable 
continuing professional responsibility. 

Model 30 Applications 
We eventually obtained our first desk-top computer 

when we require: computer facilities to handle finance 
company work involving lengthy iterative procedures. 
These sorts of jobs had arisen before but only at  this time 
did we see a 'calculator' which was not fully extended 
for this sort of assignment. After some research into 
alternative methods it was apparent to us that it could 
handle life office and pension fund valuations too. 

The computer is used for all normal operations that 
consulting actuaries come across. Perhaps the most diffi- 
cult application is the life office valuation work. At the 
time when we only had the 2K model we were perform- 
ing individual policy valuations. Admittedly it took three 
runs through the computer to arrive at the answer. The 
method was as follows: 

1. The f i s t  run calculated the current age, outstanding 
term, balance of year's premium, current sum assured 
for decreasing temporary assurances, and similar 
constants. 

2. The second run calculated and inserted the factors 
appropriate to each case alongside the other data in 
the policy record on tape. 

3. The final run multiplied the factors by the data and 
accumulated results in a form suitable for output. 

The smallness of the machine was a tremendous ad- 

vantage because each stage involved a simple operation 
and could be thoroughly checked before proceeding on to 
the next stage. With the enlargement of the machine capa- 
city to 6K we have combined the three phases of the 
routine into one operation and no longer find it necessary 
to store the factors in the data fields. 

For life office work we now can do a complex bonus 
reserve valuation, interpolating exactly for each individual 
policy's duration and printing out details for those cases 
where the result is exceptional by comparison with 
premiums paid. 

Staff 
The machines have had an important impact on staff- 

ing requirements. Our current staffing is: 5 actuaries, 
1 programmer (an actuarial student), 1 actuarial clerk, 
1 computer operator and 1 secretary. Our secretarial 
needs have been reduced enormously by the use of the 
serial printer. For example, schedules of premium rates 
and surrender values are produced straight on to the 
firm's letterhead or plain paper. No manual typing or 
calling is required and the client is able to compile a rate 
book by direct photo-reduction of computer output. 
Data from the life offices is entered regularly throughout 
the year and there is no bottleneck on the data prepara- 
tion for valuations. 

With regard to pension funds, in many cases it is 
quicker for the actuary taking responsibility to enter the 
data into the machine directly than to instruct an opera- 
tor to do it. It is possible to enter details for about 100 
to 200 pension fund members per hour. 

Costings & Fees 
Because the machine is extremely easy to program, we. 

have no unrecovered investment for programming work. 
Initially each program was written and paid for by the 
client concerned. Now that standard programs have been 
developed, the difficulty is that current valuations are 
coming out, on a time basis, rather too cheaply compared 
with previous fees-charged. 

The computers are being purchased now by our 
clients, producing additional work for us because we are 
programming those computers. 

As regards costs, it is obviously economical to replace 
staff with equipment, in these times of rapid inflation. 
This would not be the case if the cost of computer equip- 
ment was increasing at the same rate as wages, but in fact 
the opposite is the case; computer equipment will be 
cheaper and better by the time ourmachines need to be 
replaced. 

Conclusion 
In conclusion, I think every consulting fiim would 

benefit from using desk-top computer equipment, even if 
it has -its own or has access to larger and faster facilities. 

Extract from "THE ACTUARY" 
Use of Small Computers in a SmaU to Medium Sized 
Group Operation (40 Million Premium Income). 

by Russell Henry 

Perhaps many Group Actuaries have become frustra- 



ted by their inability to economically computerize certain 
actuarial and underwriting functions. During the last 15 
years they have no doubt watched their companies pur- 
chase large computer systems and automate their ordinary 
systems. A few may have ambitiously attempted to  build 
major group systems on these large computers much 
to their financial regret. 

In the past three or four years, however, a new breed 
of computers has arrived called "mini" or "small" compu- 
ters. There is some difference of opinion over where 
mini s end and small computers begin. I am talking about 
a system in the price range of $15,000 - $100,000. The 
equipment may include the following: 

A Terminal with 
Keyboard 
Cathode Ray Screen 
Core up to 32K 
One or more Tape Cassette Drives 

A card reader (standard IBM punch cards) reading up 
to 300 cards per minute. With or without mark sense 
capability. 

A disk storage device with up to 10 megabytes capa- 
city. May be floppy disk. 

A high speed printer (up to 450 lines per minute). 
Thermal or metric dot. . 

A typewriter terminal. 

Tape or direct line' interface with larger computer 
system. 

Under NAIC rules this equipment is depreciable over 
an 8 year period. The annual cost of equipment then is in 
a range of $1,875 to  $12,500. Service, or a service con- 
tract, will add to this cost. Considering the salary and 
fringes paid to clerks these days, justification for most of 
this equipment is easily made if a net savings of one clerk 
can be realized. Due to the power of this equipment, 
such a savings is easily achieved. 

Several models are available, such as Burroughs, 
Honeywell, DEC, Hewlett-Packard, IBM, NCR, and Wang 
(this is not an exhaustive list). Each has its own variations 
and characteristics including programming language. 

In our case we chose equipment that had these two 
features: 

(1) Equipment is modular - i.e., you. can begin with 
small pieces and expand as you desire. We began with a 
terminal including 4K core and high speed printer but no 
disk or card reader. As we developed a facility with the 
equipment we quickly added 8K core, a combination 
punch card-mark sense card reader and a 5 megabyte disk. 
Several months later we added another terminal with 20K 
core which time shares automatically with disk and with 
printer by means of a manual switch. 

(2) Programming language is simple basic language 
which above average clerks could learn and apply: We 
wanted to utilize clerks who already knew the work. 

In two years we have computerized the following: 

(1) Rate Manual calculations for renewal underwriting, 
actuarial testing, and about half of our field offices. We 
ultimately expect to have all manual proposals for the 
field in the system. 

(2) All refund calculations and retention illustrations. 

(3) Lag factor analysis used to produce casualty claim 
reserve. 

(4) Asset share program used in developing group ordi- 
nary product. 

(5) Matched up expense margin in our premium struc- 
tures against actual expenses. (An impossible hand task). 

(6) Several financial reports. 

(7) Production reports and bonus calculations. 

(8) A complete administrative system for Group 
Ordinary. 

While accomplishing the aforementioned tasks we 
realized a net savings of three clerks or roughly $28,500 
annually. We actually eliminated five positions but added 
two full time programmers. Our equipment cost was 
approximately $60,000 producing an annual depreciable 
cost of $7,500 plus about $1,500 in service wsts. The 
equipment vs. people savings is $19,500 per year. The 
actual value, however, is considerably greater. 

No one in our unit had other than a very limited 
knowledge of computers. Originally we were very wnser- 
vative in our estimates of what we could accomplish. We 
have already achieved much more than we had hoped. 
However, we feel we really haven't scratched the surface 
and that a vast potential lies before us. We are now doing 
things we couldn't hope to d o  before, either because it 
was an impossible hand task or too costly to  do on a large 
computer. Thus, this system has opened up new horizons 
in all facets of our operation. 

Some of the obvious advantages of small compute1 
systems are: 

(1) Little or no communications problems. Persons 
already familiar with work do the programming. 

(2) Turnaround time is fast. User has full control over 
output. Schedules are set to  meet our own deadlines. 

(3) Use of clerks at $750/mo. to program. Simple 
program language. 

(4) One time programs for small project calculations 
feasible. Example: Budget use. 

(5) Simple to debug as well as to make modifica- 
tions. 

(6)Working clerks are computer oriented. They see 
more uses than might otherwise be seen. 

(7) Jobs can be done which are not financially feasible 
on  large equipment. 

(8) Being totally user oriented output easily used. 

Small computers provide a major breakthrough to the 
traditional centralized system equipped primarily by large 
computers and run by computer oriented personnel at a 
very high cost. With their power and simplicity, they 
provide an economical de-centralized line oriented facility 
controlled and run by line oriented personnel. This pro- 
duces maximum operating efficiency and flexibility. 

While our application is limited to  the group area, the 
key elements make small computers practical in any line 
of business and any size company for types of work not 
economically justifiable on  large scale computers. 


